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© An electrical connection arrangement and a method of providing an electrical connection. 



© An electrical connection arrangement (20) pro- 
vides an electrical connection between an electrical 
device (14) inside a vehicle engine casing (10) and 
an electrical termination (15) outside the casing. The 
connection arrangement comprises a PCB (21) 
which is sealed to an edge surface (21) of the casing 
around an opening (26) therein. The PCB bears a 
number of electrically conductive tracks (e.g. 22), 
one part (e.g. 22a) of each track being located inside 
the housing and being connected to the device (14) 
and another part (e.g. 22b) of each track being 
located outside the housing and being connected to 
a termination (1 5). 
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AN ELECTRICAL CONNECTION ARRANGEMENT AND A METHOD OF PROVIDING AN ELECTRICAL 

CONNECTION 



The present invention relates to an electrical 
connection arrangement and to a method of provid- 
ing an electrical connection, and the invention re- 
lates particularly to an arrangement and method for 
providing an electrical connection between a first 
connection site inside a casing and a second con- 
nection site outside the casing. The invention is 
particularly, though not exclusively, applicable to 
vehicle engine casings containing fluids, such as 
diesel fuel or oil. 

With the increasing use in vehicles of engine 
management systems it has become customary to 
site electrical and electronic devices in the fluid 
environment inside the engine casing. 

It is usually necessary to connect one or more 
of these devices to terminations outside the casing, 
and hitherto this has been achieved using one or 
more lead wires or cables which are routed through 
an opening formed in the casing wall. This ap- 
proach has proved to be unsatisfactory since it is 
difficult to form an effective, fluid-tight seal to the 
emergent wires or cables, fluid tending to advance 
along the surface of the wires or cables by capil- 
lary action. This effect is exacerbated if the fluid 
pressure inside the engine casing is even slightly 
higher than the ambient pressure outside, and this 
problem is particularly acute when the fluid inside 
the casing is diesel fuel. 

It is an object of the present invention to pro- 
vide an electrical connection arrangement which at 
least alleviates this problem. 

In accordance with one aspect of the invention 
there is provided an electrical connection arrange- 
ment providing an electrical connection between a 
first connection site inside a casing and a second 
connection site outside the casing, the electrical 
connection arrangement being characterised by an 
electrically insulating substrate bearing an elec- 
trically conductive track, the substrate and the track 
being sealed to the casing in fluid-tight manner 
whereby to provide a fluid-tight seal between one 
part of the track which is situated inside the casing 
and is connected directly to said first connection 
site, and another part of the track which is situated 
outside the casing and is connected directly to said 
second connection site. 

In accordance with another aspect of the inven- 
tion, there is provided a casing including an elec- 
trical connection arrangement providing an elec- 
trical connection between a first connection site 
inside the casing and a second connection site 
outside the casing characterised in that the elec- 
trical connection arrangement comprises an elec- 
trically insulating substrate bearing an electrically 



conductive track, the substrate and the track being 
sealed to the casing in fluid-tight manner whereby 
to provide a fluid-tight seal between one part of the 
track which is situated inside the casing and is 

5 connected directly to said first connection site, and 
another part of the track which is situated outside 
the casing and is connected directly to said second 
connection site. 

It will be understood that throughout this speci- 

io fication the word fluid embraces both liquids and 
gases. 

The invention is applicable to a vehicle engine 
casing containing a fluid, such as diesel fuel or oil, 
and a said connection site inside the casing may 

75 comprise a terminal of an electrical or electronic 
device disposed inside the casing. 

Said electrically insulating substrate may be 
sealed in fluid-tight manner to an edge surface of 
the casing around an opening therein and said 

20 electrically insulating substrate may bear more than 
one of said electrically conductive tracks, each said 
track being sealed, in fluid-tight manner, to said 
casing and forming part of an electrical connection 
between a respective said first connection site in- 

25 side the casing and a respective said second con- 
nection site outside the casing. 

Especially when the casing is a vehicle engine 
casing, the casing may comprise a first part and a 
second part, each side of the substrate being seal- 

30 ed, in fluid-tight manner, to a respective said part 
of the casing. One of said parts of the casing may 
comprise a cover for the other said part. 

One or both sides of the substrate may bear 
one or more said electrically conductive tracks, 

35 each track being electrically connected to a re- 
spective said first connection site inside the casing. 

The substrate is preferably sealed to the cas- 
ing by sealing means in the form of a gasket or 
gaskets. 

40 In accordance with a further aspect of the 

invention there is provided a method of establish- 
ing an electrical connection between a first connec- 
tion site inside a casing and a second connection 
site outside the casing, the method comprising the 

45 steps of providing an electrically insulating sub- 
strate bearing an electrically conductive track, seal- 
ing the substrate and the track to the casing in 
fluid-tight manner, whereby to provide a fluid-tight 
seal between one part of the track, which is situ- 

50 ated inside the casing, and another part of the 
track, which is situated outside the casing, elec- 
trically connecting said first and second sites to 
said one and another part of the track respectively. 
An embodiment of the invention will now be 
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described, by way of example only, by reference to 
the accompanying drawings of which: 

Figure 1 shows a longitudinal, cross-sec- 
tional view of part of a vehicle engine casing incor- 
porating an electrical connection arrangement in 
accordance with the present invention; and 

Figure 2 shows an end-on view of the con- 
nection arrangement as viewed on line l-l in Figure 
1. 

Referring now to Figure 1 of the accompanying 
drawings, the engine casing 10 includes a main 
part 11 and a cover 12 which is fitted to the main 
part 11 in a manner which will be described in 
greater detail hereinafter. 

In this example the interior of the casing is 
filled with diesel fuel (referenced as 13 in the 
drawing) and, as is increasingly the case in vehicle 
engine design, electrical and/or electronic devices 
dedicated to control and supervisory functions as- 
sociated with engine management, are located in- 
side the engine casing and are therefore immersed 
in the fuel. For clarity of illustration, such electrical 
and/or electronic devices are illustrated schemati- 
cally in Figure 1, as block 14. 

It may be necessary to provide electrical con- 
nections between one or more of the devices in- 
side the engine casing and one or more electrical 
connection sites outside the casing. These external 
connection sites may comprise the terminals of 
other, externally located circuitry or, as in this 
example, they may comprise electrical terminations 
represented in the drawing at 15. It is desirable that 
these electrical connections be implemented as 
straightforwardly as possible. However, it is also 
important that the connections be made without 
substantial leakage of fluid from the casing. With 
these two objectives in mind, the casing is pro- 
vided with an electrical connection arrangement, 
shown generally at 20. 

The electrical connection arrangement 20 com- 
prises a printed circuit board (PCB) 21 and, as is 
shown more clearly in Figure 2 of the drawings, the 
PCB bears a number (3 in this example) of elec- 
trically conductive tracks 22,23,24. These tracks 
may be formed on the PCB in a desired configura- 
tion using conventional photolithographic and depo- 
sition techniques. In this example, the PCB is seal- 
ed to an edge surface 25 of the casing around an 
opening 26 therein and each of the tracks extends 
from a region inside the casing to a region outside 
the casing, the PCB projecting into a wire-receiving 
recess 16 defined by the casing wall. 

Parts 22a,23a,24a of the tracks are situated 
Inside the casing and each of these parts is elec- 
trically connected to an electrical device 14 by 
means of flexible cables or wires 27. Similarly, 
parts 22b,23b,24b of the tracks are situated outside 
the casing and each of these parts is connected 



electrically to a respective termination 15 by means 
of suitable flexible cables or wires 28. In this man- 
ner, the electrical connection arrangement 20 pro- 
vides three electrical connections between connec- 

5 tion sites inside the housing and connection sites 
outside the housing. Clearly, it is possible to pro- 
vide as many, or as few, electrical connections as 
desired by provision of an appropriate number of 
tracks on the PCB. 

w The PCB is sealed to the casing by means of a 

gasket 29 made of a suitable material having a 
desired compressibility and thickness, and the 
sealing area around opening 26 in the casing is 
represented by the shaded zone S in Figure 2. 

75 As shown in Figure 1 , a separate gasket 29 is 

provided to seal each part 11,12 of the casing to a 
respective side of the PCB and suitable fixing 
members 30, for example bolts or screws, are used 
to clamp the gaskets and the PCB between these 

20 parts thereby to achieve an effective and reliable 
seal. As will be clear from Figure 2, each elec- 
trically conductive track crosses the sealing zone 
S, and since each track presents only a relatively 
shallow step at the surface of the PCB, the tracks 

25 are satisfactorily sealed to the edge surface 25, in 
a fluid-tight manner, overcoming many of the leak- 
age problems associated with seals formed around 
wires and cables. 

One or more electrically conductive tracks may 

30 be provided on each side of the PCB whereby 
electrical connections can be made to connection 
sites adjacent both sides thereof. 

Alternatively, the cover part of the casing could 
be omitted altogether, the PCB being replaced by 

35 a suitably robust, electrically insulating substrate 
sealed to the casing to close off opening 26, this 
substrate bearing one or more electrically conduc- 
tive tracks at the inwardly facing surface thereof. In 
these circumstances, a flat backing plate could be 

40 used to support the electrically insulating substrate. 

It will be appreciated that although the inven- 
tion has been described by reference to a vehicle 
engine casing, more specifically a casing for a 
diesel engine, the invention also embraces other 

45 applications wherein it is desired to establish one 
or more electrical connections, in a fluid-tight man- 
ner, between locations inside and outside a casing. 



50 Claims 

1 . An electrical connection arrangement provid- 
ing an electrical connection between a first connec- 
tion site inside a casing and a second connection 
55 site outside the casing, the electrical connection 
arrangement being characterised by an electrically 
insulating substrate (21) bearing an electrically con- 
ductive track (22). the substrate (21) and the track 
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(22) being sealed to the casing in fluid-tight manner 
whereby to provide a fluid-tight seal between one 
part (22a) of the track (22) which is situated inside 
the casing and is connected directly to said first 
connection site, and another part (22b) of the track 
(22) which is situated outside the casing and is 
connected directly to said second connection site. 

2. A casing including an electrical connection 
arrangement providing an electrical connection be- 
tween a first connection site inside the casing and 
a second connection site outside the casing 
characterised in that the electrical connection ar- 
rangement comprises an electrically insulating sub- 
strate (21) bearing an electrically conductive track 
(22), the substrate (21) and the track (22) being 
sealed to the casing in fluid-tight manner whereby 
to provide a fluid-tight seal between one part (22a) 
of the track which is situated inside the casing and 
is connected directly to said first connection site, 
and another part (22b) of the track which is situated 
outside the casing and is connected directly to said 
second connection site. 

3. A casing as claimed in claim 2 characterised 
in that said electrically insulating substrate (21) is 
sealed, in fluid-tight manner, to an edge surface of 
the casing around an opening therein. 

4. A casing as claimed in claim 2 or claim 3, 
characterised in that said electrically insulating sub- 
strate bears more than one said electrically con- 
ductive track (22,23,24), each said track being seal- 
ed, in fluid-tight manner, to the casing and provid- 
ing an electrical connection between a respective 
said first connection site and a respective said 
second connection site. 

5. A casing as claimed in any one of claims 2 
to 4, characterised in that the casing comprises a 
first part (11) and a second part (12), and each side 
of the substrate is sealed, in fluid-tight manner, to a 
respective said part (11,12) of the casing. 

6. A casing as claimed in claim 5, charac- 
terised in that said second part (12) is a cover for 
said first part (11). 

7. A casing as claimed in any one of claims 2 
to 6, characterised in that there is at least one track 
(22) on each side of the substrate (21). 

8. A casing as claimed in any one of claims 2 
to 7 characterised in that the substrate (20) is 
sealed to the casing by a gasket or gaskets (29). 

9. A casing as claimed in any one of claims 2 
to 8, characterised by being a vehicle engine cas- 
ing. 

10. A method for providing an electrical con- 
nection between a first connection site inside a 
casing and a second connection site outside the 
casing, the method being characterised by the 
steps of providing an electrically insulating sub- 
strate (21) bearing an electrically conductive track 
(22), sealing the substrate (21) and the track (22) to 



the casing in fluid-tight manner, whereby to provide 
a fluid-tight seal between one part (22a) of the 
track, which is situated inside the casing, and an- 
other part (22b) of the track which is situated 
5 outside the casing, electrically connecting said first 
and second sites to said one and another part 
(22a,22b) of the track (22) respectively. 
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© An electrical connection arrangement and a method of providing an electrical connection. 



© An electrical connection arrangement (20) pro- 
vides an electrical connection between an electrical 
device (14) inside a vehicle engine casing (10) and 
an electrical termination (1 5) outside the casing. The 
connection arrangement comprises a PCB (21) 
which is sealed to an edge surface (21) of the casing 
around an opening (26) therein. The PCB bears a 
number of electrically conductive tracks (e.g. 22), 
one part (e.g. 22a) of each track being located inside 
the housing and being connected to the device (14) 
and another part (e.g. 22b) of each track being 
located outside the housing and being connected to 
a termination (15). 
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